e s s i n g costs. Also, t h e r e have been many r e c e n t advances i n i m p r o v i n g t h e accuracy o f t h e f i n i t e -e l e m e n t method by u s i n g h i g h e r o r d e r i n t e r p o l a t i o n p o l y n o m i a l s and shape f u n c t i o n s (p-method) and by e x h a u s t i v e a n a l y s i s w i t h l a r g e numbers o f elements (h-method). Some o f these advances a r e d e s c r i b e d i n t h e r e f e r e n c e s c i t e d h e r e i n . However, o p t i m a l g r i d p o i n t l o c a t i o n (r-method) i s f a r l e s s advanced. P r a c t i c a l procedures f o r t h e a n a l y s t s t i l l need t o be developed and r e f i n e d .
The accuracy o f t h e method depends Prager examined a b a r w i t h a l i n e a r l y v a r y i n g c r o s s s e c t i o n under t e n s i o n . He showed t h a t t h e g r i d p r o d u c i n g t h e d e s i r e d l e a s t p o t e n t i a l energy i s t h e one where t h e c r o s s -s e c t i o n areas a t t h e nodes form a geometric s e r i e s . I n t h i s c o n f i g u r a t i o n , t h e s t r a i n energy i s d i v i d e d e q u a l l y among t h e elements.
Masur ( r e f . 2 ) observes t h a t t h i s l a t t e r r e s u l t o f equal element s t r a i n energies i s n o t a general c h a r a c t e r i s t i c o f o p t i m a l meshes b u t i n s t e a d i s a r e s u l t o f t h e simple geometry o f P r a g e r ' s problem.
I n t h i s paper we p r e s e n t a f i n i t e -e l e m e n t g r i d improvement technique which i s based on t h e m i n i m i z a t i o n o f t h e t r a c e o f t h e g l o b a l s t i f f n e s s m a t r i x . We show t h a t t h i s method leads t o i d e n t i c a l r e s u l t s t o those o f Prager. I t has t h e advantage of b e i n g s i m p l e r than t r a d i t i o n a l o p t i m i z a t i o n procedures.
The method presented h e r e i n p r o v i d e s a mesh improvement which i s based on t h e geometry o f t h e body. A s such, i t p r o v i d e s a s i g n i f i c a n t improvement over u n i f o r m meshes, and i t produces a good first i t e r a t i o n for accommodating spec i a l l o a d i n g c o n f i g u r a t i o n s . I n t h e usual f i n i t e -e l e m e n t procedure, the governing equations a r e o b t a i n e d by m i n i m i z i n g a f u n c t i o n a l n by v a r y i n g the dependent v a r Next, let k = 2 in equation ( 1 6 ) . By using the same procedure we obtain Therefore, we obtain
From equation (18) we have
Proceeding similarly for k = 
Since t h i s i s a c o n s t a n t (independent o f k ) t h e element s t i f f n e s s m a t r i x i s t h e same f o r each element. T h i s means t h a t each element has t h e same s t r a i n energy. Masur ( r e f . 2 ) has suggested t h a t t h i s r e s u l t i s due t o t h e simple geometry o f the problem.
Even w i t h t h i s simple geometry, however, t h e a n a l y s i s needed t o determine t h e o p t i m a l nodal p o s i t i o n s has been e x t r e m e l y d e t a i l e d . With more complex geometries t h e a n a l y s i s w i l l become i n t r a c t a b l e . A l t e r n a t i v e l y , a more conven- Table I shows t h e r e s u l t s . Table I 1 
Abstract
A new and simple method of finite-element grid improvement is presented. The objective is to improve the accuracy of the analysis. The procedure is based on a minimization of the trace of the stiffness matrix. For a broad class of problems this minimization is seen to be equivalent to minimizing the potential energy. The method is illustrated with the classical tapered bar problem examined earlier by Prager and by Masur. Identical results are obtained.
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